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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an aqueous jet ink having a fine micro capsule diameter, excellent in 
dispersion stability and excellent in ink jetting characteristics, etc., by making the jet ink include colored 
microcapsules comprising a pigment coated with a specified coating film-forming resin in an aqueous medium. 
SOLUTION: This aqueous jet ink is obtained by dissolving (B) colored microcapsules produced by coating (A) a 
pigment (e.g. a quinacridone pigment) with a coating film-forming resin in (C) an aqueous solvent comprising water 
and, if necessary, an organic solvent. Therein, the content of an ink-soluble resin component in the component B is 
0.01-2 wt.%. In order to satisfy the condition, the component B is preferably the neutralization product of a resin 
having an acid value of 50-180 and a weight-average mol.wt. of 1000-100000 with a base (e.g. triethanolamine), and 
the ink preferably has a pH of 7.5-9.0. The component A is preferably contained in an amount of 0.5-20 wt.% in the 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 
[Claim(s)] 

[Claim 1] Coloring microcapsule distributed aquosity jet ink in which the resinous principle which dissolves into ink 
among film-forming resin is characterized by being 0.01 to 2 mass % in the ink which contains the coloring 
microcapsule which covered the pigment with film-forming resin in an aquosity medium. 

[Claim 2] Coloring microcapsule distributed aquosity jet ink according to claim 1 whose pH of ink the acid numbers 
of film-forming resin are 50-180, and is 7.5-9.0. 

[Claim 3] Coloring microcapsule distributed aquosity jet ink according to claim 1 whose molecular weight of film- 
forming resin is 10.000 or more. 

[Claim 4] Coloring microcapsule distributed aquosity jet ink according to claim 1 which contains a glycerol in an 
aquosity medium. 

[Claim 5] Coloring microcapsule distributed aquosity jet ink according to claim 1 to 4 whose acid number is self- 
water-dispersion resin with which it comes to neutralize some coat formation resin [ at least ] of 50-180 by the 
base. 

[Claim 6] Coloring microcapsule distributed aquosity jet ink according to claim 5 whose base is an alcoholic amine. 
[Claim 7] Coloring microcapsule distributed aquosity jet ink according to claim 6 whose alcoholic amine is 
triethanolamine. 

[Claim 8] 60-mol% of the acid radical of film-forming resin — the coloring microcapsule distributed aquosity jet ink 
according to claim 5 to 7 neutralized by the neutralization index below a considerable. amount. .... 


[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to coloring microcapsule distributed aquosityjet ink. 
[0002] 

[Description of the Prior Art] Although the ink for ink jet record has oily ink and water color ink when it is divided 
roughly, oily ink has a problem an odor and in respect of toxicity, and is becoming in use [ water color ink ]. 
[0003] However, since many of conventional water color ink used water soluble dye as a coloring agent, it had the 
fault that a water resisting property and lightfastness were bad. Moreover, since the color was dissolving with the 
molecular level, when printed in the so-called regular papers, such as a copy paper currently generally used in office, 
the bleeding called a mustache-like feather ring was produced and remarkable deterioration of printing quality had 
been caused. 

[0004] The various proposals of the pitch powder type ink which connotes a coloring agent as ink, or the polymeric 
latex or the microcapsule of the resin dissolution mold which the so-called water pigment ink was variously 
proposed [ mold ] in the past in order to improve the above-mentioned fault, for example, distributed carbon black 
and an organic pigment, using water soluble resin as a binder-cum-a dispersant are made. 

[0005] As the watercolor pigment ink for jet printers, The color particle distributed if possible by the diameter of a 
particle is called for. As an example of the water color ink of a concrete resin dissolution mold in the patent No. 
2512861 official report (a) Fill up 2-roll milling equipment with a pigment arid a polymer dispersant, and they carry 
out; (b) grinding, the dispersing element of a pigment and a polymer dispersant — obtaining — ; — and (c) this 
pigment dispersing element The adjustment approach of the water ink for the ink jets containing a pigment which 
consists of a process distributed in an aquosity carrier medium of having the improved property in JP.3-153775.A a) 
— ink jet printing containing the organic solvent c wetting-agent d water which can be diluted with the solid-state 
pigment formulation b water containing a pigment and carboxyl group content Pori acrylic resin — service water — 
the sex ink constituent is proposed. 

[0006] However, these techniques are the effects of the dispersant resin which is dissolving the thing effective in 
atomization of a pigment, tended to produce the abnormality injection by ink viscosity lifting near a nozzle, and the 
worst nozzle blinding with moisture evaporation of ink, and were remarkably inferior in the water resisting property 
of a print. 

[0007] There is an advantage of viscosity lifting accompanying moisture evaporation of ink having comparatively 
little pitch powder type water color ink, and excelling in a water resisting property. Specifically by the ink 
and JP.62-95366.A containing the urethane polymer latex containing a color, it mixes with the water solution which 
dissolves a polymer and fat dye and contains a surface active agent further in a water-insoluble nature organic 
solvent at JP,58-45272,A. A solvent is evaporated after making it emulsify. The color connoted in the polymer 
particle The coloring matter which the included ink was proposed, and the manufacturing method of the coloring 
agent aqueous suspension by making boundary tension between the organic solvent at the time of capsulation and 
water into 10 dynes or less in JP.62-254833.A was proposed, and carried out macro capsulation similarly in JP.1- 
1 70672.A Although the recording ink to contain was proposed, it was not necessarily enough, and the distributed 
stability of the coloring resin distribution object obtained by them had large foaming under the effect of the surface 
active agent used at the time of capsulation, and was not necessarily enough. [ of the injection property of an ink 
jet] 

[0008] Although the image formation ingredient characterized by the particle front face currently distributed in a 
dispersion medium being covered in JP.3-240586.A by the resin swollen in a dispersion medium was proposed, the 
phase transition of sol-gel tends to occur near a room temperature, and it was easy to start the abnormalities in 
injection also with the not necessarily sufficient distributed stability of a particle. 

[0009] In the coloring constituent for image recording which contains a pigment and resin in JP.5-247370A 
Although the coloring constituent for image recording with which a pigment is characterized by being insolubility 
substantially and being the pigment covered with the thin film of the hardening polymer which has a polar group to a 
dispersion medium is proposed Since the fixing capacity over serf-dispersibility and the recording paper is 
insufficient in this invention for the pigment itself Although distributed stability was excellent as compared with the 
pigment which becomes indispensable [ the resin as a dispersant and a binder ], therefore is not covered with a 
hardening polymer, the injection stability as an ink jet ran short, and the fault that a water resisting property is 
inferior has not improved. 
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[0010] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is to offer the 
coloring microcapsule distributed aquosity jet ink which was excellent in distributed stability with the diameter of a 
particle, and was excellent in an ink jet injection property and fixing of the capsule particle to recorded media. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a result of repeating 
research wholeheartedly, in short, this invention person etc. is making the film-forming [ which has not covered the 
pigment in ink ] resinous principle which it was free and was dissolved into the quantitative range which does not 
affect regurgitation stability and contributes to fixing of the capsule particle to recorded media, and came to solve 
the above-mentioned technical problem. 

[0012] That is, this invention offers the coloring microcapsule distributed aquosity jet ink whose resinous principle 
which dissolves into ink among film-forming resin is 0.01 to 2 mass % in the ink which contains the coloring 
microcapsule which covered the pigment with film-forming resin in an aquosity medium. By this invention, SI unit is 
adopted as a system of units, and weight is indicated as mass. 

[0013] Ink may consist of the coloring microcapsule which covered not only the thing of this invention but the 
pigment with the film-forming resin which does not dissolve in a dispersion medium, the free pigment particle which 
does not dissolve in the dispersion medium which is not covered with film-forming resin, the free film-forming pitch 
powder particle which does not dissolve in the dispersion medium which has not covered the pigment the film- 
forming resin which dissolved in the dispersion medium and a dispersion medium, a desiccation inhibitor used further 
if needed, a penetrating agent, etc. 

[0014] In this invention, the description is in the point of making the film-forming resin which dissolved in the 

dispersion-medium slack aquosity medium existing within the optimal limits, in the above-mentioned' ink' 

configuration. 

[0015] However, the fixing capacity over the recording paper of the microcapsule particle in the ink layer obtained 
when ink is printed by the recording paper under by 0.01 mass %, and the bonding strength of microcapsule particles 
are insufficient of the resinous principles which dissolve into ink among coat formation resin, consequently it is easy 
to produce the fault that endurance, such as friction of a print, is inferior. 

[0016] On the contrary, although the fixing capacity over the recording paper of the microcapsule particle in the ink. 
layer obtained and the bonding strength of microcapsule particles will increase when ink is printed by the recording 
paper if the resinous principle which dissolves into ink among coat formation resin exceeds 2 mass % In addition to . 
the fault that time amount, i.e., time amount until the water resisting property immediately after printing is 
discovered, until dissolved film-forming resin insolubilizes in the record paper becomes long, coat formation resin is 
compared with water soluble resin, such as a macromolecule dispersant. It is easier to produce the blinding 
accompanying the moisture evaporation by the nozzle end face, and easy to produce the fault that ink jet injection 
stability gets worse. 

[0017] The resinous principle which dissolves into ink among coat formation resin [ make / more preferably / 0.01 
to 2 mass %, and / for example, / it / 0.1 - 1 mass % ] When ink is printed by the recording paper, while endurance, 
such as friction of the increase of the bonding strength of the fixing capacity and the microcapsule- particles to the 
recording paper of the microcapsule particle in the ink layer obtained and a print, improves The blinding 
accompanying the moisture evaporation by the nozzle end face is also lost, and ink jet injection stability improves 
substantially. 

[0018] In this invention, an aquosity medium means the medium which contains an organic solvent for water and 
water if needed as a principal component. In this invention, it is desirable to choose the appearance which does not 
dissolve film-forming resin as much as possible, chemical composition, the mass rate of a constituent, etc. as a 
dispersion-medium slack aquosity medium of ink. 

[0019] In this invention, that what is necessary is just resin which forms a coat, the film-forming resin used for 
covering a pigment is limited to neither natural resin nor synthetic resin, various film-forming resin can use it, for 
example, styrene resin, acrylic resin, polyester system resin, and polyurethane system resin are mentioned. 
[0020] However, in order to stabilize and distribute a coloring microcapsule in an aquosity medium, film-forming 
needs to have the high property of a hydrophilic property, and, for the reason, a lot of film-forming resin will often 
dissolve it into ink. In this case, the resin which is dissolving may promote condensation of a microcapsule by long- 
term storage according to the bridge formation between particles in accordance with getting twisted to the resin 
layer which has covered the microcapsule. Moreover, when ink jet record is performed, it lifting-comes to be easy of 
the abnormalities in injection with viscosity lifting of the ink accompanying the moisture evaporation by the nozzle 
end face, and adhesion of the ink concentrate to the nozzle circumference. 

[0021] On the other hand, when the hydrophilic property of film-forming resin is low, the distributed stability in the 
inside of the aquosity medium of the coloring microcapsule which covered the pigment with film-forming resin 
becomes lower. 

[0022] Then, it is often necessary to enable stable distribution in a pressor foot and the aquosity medium concerned 
for the dissolution to the aquosity medium of film-forming resin at the minimum. 

[0023] In order to make stability distribute a coloring microcapsule in an aquosity medium, using a surfactant, a 
dispersant, etc., there is no hydrophilic property from the first, or the approach of using scarce film-forming resin 
may also have it, but if it carries out from the point that a coloring image discovers the more excellent water 
resisting property, or a point with good regurgitation stability, it is desirable to prepare [ which contains neither a 
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surfactant nor a dispersant ] like. 

[0024] It is good to use the film-forming resin which neutralized with the neutralizer and obtained the resin which 
may be distributed to an aquosity medium by neutralization as an approach of preparing like which does not contain 
this surfactant, dispersant, etc., for example. Typically as film-forming resin which neutralized with the neutralizer 
and obtained the resin which may be distributed to an aquosity medium by neutralization, the film-forming resin 
which comes to neutralize the resin which may be distributed to an aquosity medium by neutralization by the base 
by the base is mentioned. In this invention, this resin that does not borrow assistance, such as a surfactant and 
##*****#, but can also distribute #* to stability only by itself at an aquosity medium may be called self-water- 
dispersion resin. 

[0025] It is desirable to use the self-water-dispersion resin which neutralized it by the base as film-forming resin in 
this invention using the resin which has the acid number, for example. As resin which has the acid number, the thing 
of the acid numbers 50-180 is used, for example. In addition, the number of milligrams (mg) of the potassium 
hydroxide (KOH) which needs the acid number to neutralize 1g of resin is said, and it expresses with mg-KOH/g (a 
unit is outlined hereafter.). Although such resin can be obtained by neutralizing all or a part of acid number of resin 
of said specific acid number, for example, it is desirable in this case to make it pH of ink set to 7.5-9.0. 
[0026] Since the hydrophilic property of resin increases remarkably, the coat of the pigment by resin tends to 
become inadequate by swelling etc. and it becomes easy to produce condensation and nozzle blinding of 
microcapsule particles when the surface hydrophilic property of a microcapsule particle is scarce, and tends to 
become inadequate [ distributed stability ], when the acid number is less than 50, and the acid number exceeds 180, 
it is unsuitable. 

[0027] Since the distributed stability of a coloring microcapsule particle tends to fall when pH of ink is lower than 
7.5, the coat of the pigment of a coloring microcapsule particle tends to become inadequate by swelling etc. on the 
other hand when pH is 9.0 or more, and it becomes easy to produce condensation and nozzle blinding of 
microcapsule particles, it is unsuitable. 

[0028] While using the film-forming resin with which the acid number neutralized it by the base using the resin of 
50-180 in considering as the ink which is doing the 0.01-2 mass % dissolution of a film-forming resinous principle the 
optimal, the thing from which it was made for pH of ink to be set to 7.5-9.0 shows remarkable effectiveness in this 
invention. , . 

[0029] Although there is especially no limit, the molecular weight range of film-forming resin is weight average 
molecular weight, and its 100,000 or less or more 1000 molecular weight range is desirable. Since sufficient coat 
formation is not made in many cases and it becomes easy to produce nozzle blinding by condensation of 
microcapsule particles etc. with the molecular weight of film-forming resin being less than 10,000, it is unsuitable. In 
order to fully cover a pigment especially with film-forming resin, 100,000 or less [ 10,000 or more ] have the 
desirable molecular weight of resin. 

[0030] In this invention, the self-water-dispersion resin which desirable film^forming resin is styrene resin or (meta) 
acrylic resin, for example, neutralized at least the copolymer of at least one monomer chosen from the group which 
consists of styrene, permutation styrene, and acrylic ester (meta), and acrylic acid (meta) in part by the base is 
mentioned. 

[0031] (Meta) An acrylic acid is the generic name of an acrylic acid and methacrylic acid, and in this invention, 
although it is good if either is indispensable, more suitable film-forming resin has the structure originating in both an 
acrylic acid and methacrylic acid. 

[0032] What is necessary is to be more few in the ratio of an acrylic acid of the monomer components which have 
all carboxyl groups, and just to increase the ratio of methacrylic acid more in this invention, in order to lessen more 
the dissolution into the aquosity medium of the self-water-dispersion resin as film-forming resin, for example. 
[0033] That is, the self^water-dispersion resin as optimal film-forming resin is self-water-dispersion resin with 
which at least one monomer chosen from the group which consists of styrene, permutation styrene, and acrylic 
ester (meta) was used as the principal component, it is the copolymer of an acrylic acid and methacrylic acid, and 
more copolymerization of the meta-acrylic than an acrylic acid was carried out and which was neutralized in part at 
least by the base. 

[0034] What is necessary is just to add neutralization, i.e., a base, to the resin which may be distributed to an 
aquosity medium by neutralization, in order to make pH of ink into basicity. As a base, alcoholic amines, such as 
triethanolamine besides alkalis, such as a hydroxide of alkali metal, such as a sodium hydroxide, a potassium 
hydroxide, and a lithium hydroxide, ammonia, triethylamine, and a morpholine, diethanolamine, and N- 
methyldiethanolamine, are usable, for example. It is desirable to adopt the volatile-salts radical which is extent which 
film-forming resin does not decompose as a base and which carries out volatility easily at an elevated temperature. 
[0035] However, when the resin of the high acid number is neutralized more using a stronger base, since the 
solubility of the film-forming resin in the inside of ink increases more, it is desirable to adjust the strength and the 
amount (neutralization index) of the base used. In ink jet record, especially triethanolamines are the alcoholic amine 
which is a weak base at the blinding of a nozzle, the distributed stability at the time of preservation, and the water 
resisting property of a print since there are very few adverse effects, and the optimal base. 

[0036] a neutralization index [ on this invention and as opposed to the acid radical of film-forming resin ] — 100- 
mol % — below a considerable amount — desirable — 60-mol % — it carries out to below a considerable amount, a 
neutralization index [ as opposed to / using an alcoholic amine as a base / the acid radical of film-forming resin in 
especially a desirable thing ] — 60-mol % — it is desirable to make it become below a considerable amount. 
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[0037] Although especially the pigment used for the coloring microcapsule distributed aquosity jet ink of this 
invention is not limited and each thing of well-known common use can use it, organic pigments, such as azo 
pigments, such as inorganic pigments, such as carbon black, black titanium oxide, a titanium white, zinc sulfide, and 
red ocher, and a phthalocyanine pigment, monoazo. a JISUAZO system, a phthalocyanine pigment, and a 
quinacridone pigment, etc. are used, for example. When obtaining a color picture, as ink, it is desirable to use a 
chromatic color pigment. 

[0038] Although the amount of this pigment used is prepared so that it may become the amount which usually 
becomes 0.5 - 20 mass % in the ink obtained eventually, although it will not be specified especially if the 
effectiveness in this invention is attained, it is desirable. 

[0039] The organic solvent which is hard to dissolve so that may not dissolve film-forming resin can be included in 
ink if needed. The organic solvent used for ink is used as a desiccation inhibitor or a penetrating agent as an 
example. 

[0040] A desiccation inhibitor gives the effectiveness of preventing desiccation of the ink in injection nozzle opening 
of an ink jet, and what has the boiling point more than the boiling point of the indifferent water is used. Although 
each thing of the well-known common use known conventionally can use it as such a desiccation inhibitor, there is 
polyhydric alcohol, such as ethylene glycol, propylene glycol, a diethylene glycol, dipropylene glycol, a polyethylene 
glycol, a polypropylene glycol, and a glycerol, for example. 

[0041] Even if coat formation resin is carrying out the little dissolution of it into ink, especially a glycerol will be 
more desirable by being connected by strong hydrogen bond also to it at the point of preventing desiccation by the 
nozzle end face, at the same time it is connected by hydrogen bond strong against the coat formation resin of a 
microcapsule particle front face and raises the distributed stability of a microcapsule particle more. 
[0042] A penetrating agent adjusts the diameter of a dot on******of'-the ink to a- record medium, or a record- - 
medium, and has the propylene oxide addition product of alkyl alcohol, such as an ethylene oxide addition product of 
alkyl alcohol, such as lower alcohol, such as ethanol and isopropyl alcohol, the ethylene glycol hexyl ether, and 
diethylene-glycol butyl ether, and the propylene glycol propyl ether, etc. as a penetrating agent, for example. 
[0043] The above-mentioned organic solvent depending on combination, such as a class of film-forming resin, and 
concentration or the organic solvent concentration concerned in the inside of an aquosity medium Since the resin 
covered to the pigment may be dissolved more than 2 mass % and an injection property may be worsened, after 
taking into consideration the pH range of said ink according to the class of organic solvent so that it may become . 
below 1 mass % still more preferably below. 2 mass % about the content in the inside of ink, it is necessary. to control 
an addition. 

[0044] In the case of a desiccation inhibitor, it is suitable for the addition of these organic solvents among ink to 
make it into 0.1 to 10 mass % in the case of one to 80 mass % and a penetrating agent. 
[0045] When there are few formed elements other than the resin concerned, the approach of measuring the 
component which is dissolving into the ink of the film-forming resin of this invention can make a microcapsule 
particle able to sediment with an ultracentrifuge, can fully dry a supernatant, and can measure it as a direct 
nonvolatile matter. Moreover, when the solid content and the high-boiling point organic solvents other than the resin 
concerned exist in ink so much, a centrifugation object is fully dry, based on the difference in pyrolysis temperature, 
the ratio of resin and a pigment can be measure in the post heating analysis apparatus, it can convert from the ratio 
of the resin concerned taught to ink and a pigment, and the amount of resinous principles dissolve into ink can be 
calculate. The distributed object in an aquosity medium consists only of a coloring microcapsule, and especially 
when neither the free pigment particle which is not covered with film-forming resin nor the particle of only the film- 
forming resin which does not contain a pigment is included, the latter approach is highly precise and can be 
measured. When additives, such as a desiccation inhibitor and a penetrating agent, etc. are included in ink, the 
accuracy of measurement can increase more by measuring at temperature which a pigment and film-forming resin 
do not decompose, after carrying out desiccation clearance of the former additive. 

[0046] The concrete method of obtaining the coloring microcapsule distributed aquosity jet ink of this invention has 
the following desirable approaches, when covering a pigment using the coat formation resin which has the acid 
number. According to this approach, the resin distributed in the aquosity medium and the component originating in a 
pigment consist only of a coloring microcapsule, and even if the free pigment particle which is not covered with. film- 
forming resin, the particle of only the film-forming resin which does not contain a pigment, and dissolved film- 
forming resin are included excluding neither at all, very very little ink can be obtained easily. 
[0047] This approach can perform for example, following (1) - (5) in this order. 

(1) Distribute a pigment to the film-forming resin which has the acid number, and obtain a solid coloring compound 
to it (Kneading process) 

[0048] Using kneading equipments known conventionally, such as a roll, a kneader, and a bead mill, this process is in 
a solution or the condition by which heating melting was carried out, can make the resin concerned able to dissolve 
or distribute a pigment to homogeneity, and can be performed by taking out as a solid-state kneading object (solid 
coloring compound) eventually. 

[0049] It is desirable a distributed means by which the condition that high shearing force is relatively applied among 
the distributed approaches conventionally learned as a means to distribute a pigment is especially formed when the 
differential powder of the pigment to the resin concerned is required, and to specifically distribute under high 
shearing force using 2 rolls. 

[0050] (2) Mix at least water, the organic solvent which dissolves the resin concerned, a base, and said solid coloring 
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compound, and obtain the pigment suspension which some of resin concerned is dissolving at least by distribution. 
(Suspension process) 

[0051] The organic solvent which dissolves the resin concerned is what functions as a good solvent to the resin 
concerned. As an organic solvent As opposed to the resin concerned It can choose suitably. For example, aromatic 
series system solvents, such as chlorine-based solvents, such as alcohols solvents, such as ketones, such as an 
acetone, dimethyl ketone, and a methyl ethyl ketone, a methanol, ethanol, and isopropyl alcohol, chloroform, and a 
methylene chloride, benzene, and toluene, It is usable if resin, such as glycol ether system solvents, such as ester 
solvents, such as ethyl-acetate ester, ethylene glycol monomethyl ether, and ethylene glycol wood ether, and 
amides, is dissolved. 

[0052] the water on which a subject functions as a poor solvent to film-forming resin in the dispersion medium used 
for this process — it is — ink jet record — service water — in order to use as sex ink, it is desirable to have the 
purity more than ion exchange water. 

[0053] At this process, it is desirable that the mixed liquor of water and an organic solvent is uniform, and when not 
uniform, it is desirable to make an O/W mold emulsify mechanically, using a surfactant, or to use cosolvent together, 
to make it equalize, and to use if needed. For the reason as aforementioned, even if it uses a surfactant, it stops to 
the minimum. 

[0054] Although you may make it only it used for them, the organic solvents which dissolve the resin concerned 
used if needed [ of forming a dispersion medium ] are only it, water, and a base, and when difficult to get, they use a 
hydrophilic organic solvent together for the pigment suspension excellent in distributed stability in part as cosolvent 
to the resin concerned to it, and you may make it give better emulsion stability. In addition, each the organic solvent 
and cosolvent which dissolve the resin concerned may use together one sort or two sorts or more. 

[0055] In the case of the copolymer of at least-one monomer chosen from the group which the resin concerned 

becomes from styrene, permutation styrene, and acrylic ester (meta), and acrylic acid (meta), at least one or more 
kinds of combination chosen from alcohols solvents, such as isopropyl alcohol, mainly as cosolvent in ketones, such 
as a methyl ethyl ketone, is good. 

[0056] Although the ratio of this water and organic solvent will not be specified especially if the effectiveness in this 
invention is attained, its amount from which the weight ratio of water/organic solvent is set to 10 / 1 - 1/1 is 
desirable. 

[0057] As for the film-forming resin which has the acid number which exists in the front face of a solid coloring 
compound according to this process, at least a, part or all of that acid number is gradually neutralized by the base, 
and mixture will be in a suspension condition from the solid-state configuration of the compound concerned. :« 
[0058] As the stirring approach for obtaining suspension, each technique of well-known common use can adopt, for 
example, it can usually suspend easiiy besides the stirring aerofoil of the propeller mold of one conventional shaft 
using the stirring aerofoil and stirring container of a configuration according to the object. 
[0059] In obtaining suspension, by mere mixed stirring which big shearing force does not commit, when not .■ 
atomizing, or when it is comparatively easy to condense a pigment, in addition to it, high shearing force may be given 
further, and a particle may be stabilized. As for re-condensation of a pigment, it is desirable to use the bead loess 
distribution equipment known for a high voltage homogenizer, a trade name Micro fluidizer, or a nano mizer, for 
example as a disperser in this case few. 

[0060] (3) Make a pigment front face carry out the deposition of the film-forming resinous principle which is 
dissolving into pigment suspension, and obtain a microcapsule. (Reprecipitation process) 
[0061] This process is a process to which the pigment front face in the pigment suspension obtained at said 
suspension process is made to carry out the deposition of the dissolution resinous principle and distributed resinous 
principle which exist in the suspension concerned. "Reprecipitation" of this process does not mean carrying out 
separation sedimentation of the particle in the half-capsule condition that a pigment or the dissolution resin 
concerned, and distributed resin stuck to the pigment front face, from the solvent object of suspension. Therefore, 
what is obtained at this process is coloring resin particle (coloring microcapsule) aquosity dispersion liquid which not 
the mere mixture in which the formed element and the liquid component carried out clear separation but the 
microcapsule which the dissolution resin concerned and distributed resin covered on the pigment front face 
distributed stably on the solvent object of suspension. 

[0062] To the microcapsule front face in the pigment suspension of this suspension process, the deposition of resin 
can add the water or the aquosity medium by which for example, ** at least part, and the film-forming resin 
concerned function on the pigment suspension currently dissolved and/or distributed as a poor solvent to the resin 
concerned, and can perform it, or can be easily performed by carrying out by removing an organic solvent from ** 
pigment suspension to it. 

[0063] However, there are also few aggregates and the method of adding further the water or the aquosity medium 
which functions on pigment suspension as a poor solvent to the resin concerned, and performing it is desirable. By 
dropping water or an aquosity medium, stirring suspension loosely, it becomes possible to make a pigment front face 
carry out the deposition (reprecipitation) of the resin certainly of reprecipitation, preventing generating of an 
aggregate. 

[0064] moreover, the thing which the desiccation inhibitor is made to exist beforehand in an aquosity medium, or is 
added after reprecipitation in order to prevent desiccation of the obtained dispersion liquid — ** — it is desirable. 
[0065] Thus, although the coloring resin particle of desired particle diameter is obtained according to the above- 
mentioned (1) kneading process (2) suspension process (3) reprecipitation process, that mean-particle-diameter 
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range is usually 0.01-1 micrometer. 
• [0066] (4) Clearance and/or concentration (desolventization process) of the low-boiling point organic solvent from 
microcapsule dispersion liquid which were obtained at the reprecipitation process 

[0067] Although the coloring resin particle water dispersion obtained at the reprecipitation process can also be used 
as it is, since many coloring resin particles are in a swelling condition under the effect of the organic solvent which 
lives together, in order to raise preservation stability more, or in order to raise the safety to a fire or a public 
nuisance more, it is desirable to perform desolventization further. 

[0068] Thus, without destroying by fire, in aiming at a mass production, in a closed system, it can recycle and the 
removed organic solvent can also be reused. 

[0069] This (1) All the components originating in the resin used for preparation of that and a pigment serve as 
aquosity dispersion liquid which consist only of a coloring microcapsule chiefly, and the coloring resin particle 
(coloring microcapsule) aquosity dispersion liquid pass the process of - (4) do not contain substantially three 
persons of a free pigment particle, the particle of only film-forming resin, and dissolved film-forming resin. However, 
since it is very difficult to make the film-forming resinous principle which dissolved into zero, as for the content, it is 
usually common to become more than dispersion-liquid configuration all 0.01 mass [ in a component ] %. 
[0070] In this way, the obtained dispersion liquid usually become substantial only from the coloring microcapsule by 
which the pigment was covered by film-forming resin, and a dispersion medium. Content of the coloring 
microcapsule in dispersion liquid is usually made into ten to 40 mass % to the sum total of it and a dispersion 
medium. Of course, when various additives are included at an old process, it is also contained in dispersion liquid. 
[0071] (5) even when the coloring resin particle water dispersion of the submicron order hardly included, excluding 
solvent objects other than water at all obtained according to the ink process aforementioned process remains as it 
' - - -- '"is — fundamental — ink jet-record — service water — although it-can use-as sex ink,- it -is still -more-desirable to - 
aajust ink in consideration of distributed stability and an injection property. 

[0072] Adjustment of ink can carry out the additive of the surfactant for osmosis on pH regulator besides addition 
of said desiccation inhibitor and permeability organic solvent, and concentration adjustment and viscosity control, 
and distribution, defoaming and paper, antiseptics, a chelating agent, a plasticizer, an antioxidant, the ultraviolet ray 
absorbent, etc. if needed, for example. However, various additives need the device of stopping the amount used as 
much as possible to the minimum for concentration which does not carry out the real dissolution even if it chooses 
what does not dissolve the film-forming resin which exists in the front face of a coloring microcapsule and may 
dissolve this resin chiefly, using only the. thing of such a property : As for a surfactant, in all the processes that are t 
adopted not only as final adjustment but as ink preparation of this invention and in which it deals, it is desirable to 
make it not use at all also from viewpoints of the image obtained from ink, such as a water resisting property. 
[0073] Moreover, in the case of things other than impermeability [ like glass a metal, and a film ] whose recorded 
media are (permeability recorded media), other water soluble resin which is different from film-forming resin in 
extent which does not affect injection stability can also be added. 

[0074] Moreover, in order to avoid the nozzle blinding by the big and rough particle etc., centrifugal separation and 
filter filtration remove a big and rough particle after the desolventization process of (4), or it usually filters with the 
filter of a desired particle size after ink adjustment at the ink process of (5). 

[0075] The coloring microcapsule distributed aquosity jet ink of this invention is employable as the printer of the ink 
jet recording method of well-known common use of for example, a piezo method, a method on demand, etc. 
Moreover, this ink can be used in case an image is formed in the charge of a recorded material of well-known 
common use, for example, paper, resin coat paper, the exclusive paper for ink jet record, glass, a metal, a film, 
pottery, etc. 

[0076] The coloring microcapsule distributed aquosity jet ink of this invention is excellent in transparency, color 
enhancement, and distributed stability, and the application to other general ink, a coating, and a light filter is possible 
for it in addition to ink jet record. 
[0077] 

[Embodiment of the Invention] This invention includes the following operation gestalt. 

1. Coloring microcapsule distributed aquosity jet ink whose resinous principle which dissolves into ink among film- 
forming resin in ink which contains coloring microcapsule which covered pigment with film-forming resin in aquosity 
medium is 0.01 to 2 mass %. 

[0078] 2. Said coloring microcapsule distributed aquosity jet ink of 1 whose pH of ink the acid numbers of film- 
forming resin are 50-180, and is 7.5-9.0. 

[0079] 3. Said coloring microcapsule distributed aquosity jet ink of 1 and 2 whose molecular weight of film-forming 
resin is 10,000 or more. 

[0080] 4. Said coloring microcapsule distributed aquosity jet ink of 1-3 which contains glycerol in aquosity medium. 

[0081] 5. Said coloring microcapsule distributed aquosity jet ink of 1-4 whose acid number is self-water-dispersion 

resin with which it comes to neutralize some coat formation resin [ at least ] of 50-180 by base. 

[0082] 6. Said 5 coloring microcapsule distributed aquosity jet ink whose base is alcoholic amine. 

[0083] 7. Said 6 coloring microcapsule distributed aquosity jet ink whose alcoholic amine is triethanolamine. 

[0084] 8. 60-mol% of the acid radical of film-forming resin — the coloring microcapsule distributed aquosity jet ink 

according to claim 5 to 7 neutralized by the neutralization index below a considerable amount. 

[0085] It is as follows, when the case where the gestalt of suitable operation of this invention is applied to the ink 

for ink jet record is made into an example and it explains. 
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(1) To the film-forming styrene-(meta) acrylic-acid copolymer resin of weight average molecular weight 10,000- 
100,000 which has the acid numbers 50-180 based on a carboxyl group, use 2 rolls, distribute a pigment, and obtain 
a solid coloring compound. 

[0086] A methyl ethyl ketone to the organic solvent of a low-boiling point which dissolves water and said resin (2) 
Mainly Isopropyl alcohol is used together as a water-soluble organic solvent of a low-boiling point which functions 
as cosolvent to said water and methyl ethyl ketone, as a base — 60-mol% of the acid radical of said film-forming 
resin — as the alcoholic amine of the amount which is sufficient for making self-water-dispersion said film-forming 
resin used as the neutralization index below a considerable amount, and a desiccation inhibitor The solution which 
contains a glycerol respectively and which uses water as the main solvent object is prepared, the chip of the solid 
coloring compound of the above (1) is mixed to it, and pigment suspension is obtained by stirring to it. More suitably, 
it atomizes further so that high shearing force can be given and there may be no re-condensation about suspension 
using the nano mizer (trademark) which is the disperser from which more sufficient suspension condition is acquired. 

[0087] (3) Stirring pigment suspension, the water solution containing a glycerol is dropped and obtain the aquosity 
dispersion liquid which the component originating in a pigment and film-forming resin becomes only from a with an or 
more 0.01 mean particle diameter [ less than 1 micrometer ] coloring resin particle (coloring microcapsule) 
substantially. 

(4) From the obtained coloring resin particle aquosity dispersion liquid, distill off a methyl ethyl ketone and isopropyl 
alcohol and consider as the ink base. 

(5) the filtration after adding the drugs for ink adjustment to the ink base and adjusting concentration and physical 
properties to it — carrying out — the coloring microcapsule concerned — pigment conversion — 0.5 to 20 mass %, 

-and ink jet record of pH 7.5-11 — service water — consider as sex ink; - - : — - 

[0088] 

[Example] Next, an example and the example of a comparison are given and this invention is explained still more 
concretely. In addition, the "section" in the following examples expresses the "mass section." 
[0089] (Example 1) The 2 roll kneading object of quinacridone pigment 8 section and the styrene-acrylic-acid- 
methacrylic acid resin (styrene / acrylic-acid / methacrylic acid =77/10/13; molecular weight 50,000 and acid 
number 160) 8 section 16 section It put into the mixed solution of the water 46 section, the glycerol 4 section, the 
triethanolamine 1.7 section, the methyl-ethyl-ketone 18 section, and the isopropyl alcohol 8 section, and stirred at 
the room temperature for. 3 hours, distributed processing was further performed by pressure 98MPa using the 
disperser nano mizer (nano' mizer company make), and pigment suspension was obtained. ■ 
[0090] In the suspension 93.7 obtained section, stirring, the mixed liquor of the glycerol 6 section and the water 69 
section was dropped at the rate of 5ml/m, and the Magenta color coloring resin particle water dispersion was 
obtained. Some of methyl ethyl ketones, isopropyl alcohol, and water were distilled off for the obtained capsule liquid 
using the rotary evaporator, and the last Magenta color coloring resin particle water dispersion was obtained. 
[0091] add the glycerol 3 section which is a desiccation inhibitor , and the propylene glycol propyl ether 5 section 
which is a penetrating agent to this water distribution object 92 section . and use 1 - micrometer filter after adjust 
and stir so that concentration may become 2.7 mass % by pigment conversion of the coloring microcapsule in ink • — 
a fault — carry out '• — ink jet record — service water — it considered as sex ink . 

[0092] The microcapsule in the obtained water color ink had the mean particle diameter of 0.15 micrometers, and 
the pH was 8.4. After drying the sediment which the microcapsule particle was made to sediment on the centrifugal 
conditions of acceleration 9.8 km/s 2-3 hours, and was obtained using the ultra centrifuge in water color ink in 105- 
degree C oven for 140 hours and considering only as film-forming resin and a pigment, when it asked for the ratio of 
resin and a pigment with thermal-analysis equipment and asked only for the film-forming pitch dissolved into ink, it 
was 0.4 mass %. 

[0093] This ink had neither after the storage for one year, nor an aggregate at the room temperature, stable 
distribution was shown, printing using a piezo type ink jet printer was stable, the obtained print did not have a blot, 
either, the vivid Magenta color (printing concentration 1.3) was shown, and the printing concentration after the 
recording paper immediately after printing is moreover immersed in purified water for 24 hours was completely 
changeless printing before at 1.3. 
[0094] 

[Effect of the Invention] Since the coloring microcapsule distributed aquosity jet ink of this invention made the 
resinous principle which dissolves into ink among film-forming resin 0.01 to 2 mass %, it does so the exceptional 
remarkable technical effectiveness of excelling in distribution stability with the passage of time, and excelling also in 
an injection property and the image sticking tendency to recorded media. 

[0095] Therefore, the ink jet injection property which is excellent in distributed stability, and does not have nozzle 
blinding, either, and was stabilized is made possible, without killing the features of the pitch powder type water color 
ink which was [ in / ink jet record ] excellent in printing quality, a water resisting property, and lightfastness. 

[Translation done.] 
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CDB5(± % -Y>^©pH#7. 5~9. 0 fcfcStBCfS 
[0 0 2 6] mffi&5 OSSffll^ttT-f^DAr*^ 
»< , ^fffi* s 1 8 0*iHAS»-&t:H:WJIioa*(S#* 

l < ss£ d , wait «t s®^cD«a*sjKs^t j; o ^+ 

>v s is * t) * £ b * -r < -5 fc c =P Jt s t- * 5 o 

[0 0 2 7]-S> -f>;>©pH#7. 5 J;0<ttV>»^- 

tea, *ev-f ^DAr-fe^ujia^cD^ajcftsttttfiTb 

pH#9. Ott±©»-&tt#fiv-f ^n*r-b;i/ 
-f * nar^vifrFPtt©**-^ o b 

[0 0 2 8] eJUfctt. £l(flgj&1£mME£-& 0.01 

~2n%js«LTv^'f >irb.rzizMtz-ox. mm 

#5 0~ 1 8 OCWBtSfflvvt, *ii*«HTJ4'lPUfc 
JftBO&J«tt»fli*fflt^Si:fct»K:, ^>^fflpH#7. 
5-9. Ofc&StlHcbfc*©^ **flt*^tfl 

[0029] eammismmey^mmmai. &iz®m 
fct&^#, nm^m&pm-e* iooow±i omt 

1 77 *Srr-& -5 i: +#fcffia»BJSa s *: <* ftSevMfr&a^ 
<, v-f ^a*r-fe;i/j|aTl^±©^^c«t QSXfrB 

?Bi«tt«IIBtJM«ft+«-lc*«-r S ttts ©JJi©^S 

[0 0 3 0] *«WC*v%T, bv>AIN^AttWJM 

?K 0iJx.«X^U>, B»**-U>, (**)7*V)l 

-> v— i;, T*VJum£<D&m-£r#.&m&X"J> 


(4) 1 0-2 9 2 1 4 3 
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[0 0 3 1] T^U^KtiU T^U-H/Rfc** 

*bT<^5fc©-£-&£o 

[0 0 3 2] #ssuBfc:*5^-cfciu m^taAwmmmn 

t bt(OSB*dKttttHBO*tt«IC(*:*^©«»* «fc 0 
10 /j£#©-5*>©, U;i/K©l£*£<fci3'J>&< , ;**T 

[0033] bp*), sa&&Kji$jft&w££ itcga 

[0 0 3 4] <i >?<DpH%i&m&\C?Z>lzl£, ifffit 
20 «fcD*tt«#fc#*L»Sl»ie£#bT**n, EP^SS 

A, **fb*y>A, 7K^b'J^^A^©7;i/*U^Jl 

V^CJS^tt^R©^, h U ^ J —)VT K > , 

^ >&&mnimx'$>2>o mmthxit, &mm 
m&mm b * i ^^iJS©ieis-^: ®m \zw&&-t z s 
nfffi.m&*&m-rz<Difi&$ b^„ 

[0 0 3 5 ] biPbft**?), <tDi«Blffi©«fli&«tD?ii 

[0 0 3 6] *«WK*i^TH:x JE£MJfc/jK^B§©KS 
ic^-r^cfffi^^l 0 0*;i/%«SittT, »^b< 
tt, 6 0^;i/%ffiS*JWTi:-r-5o !RfC^Sb^©(±, 

40 7)v^-)i7^>^mmtLxm^x, &mMi&&®m 

(c-r-5©A s »^ b^o 

[0 0 3 7] *fsw©*eT-f f D*r-b;v^«S!*tt 

©T*tt)5:<, 5r»]«ffl©*)©*H^-rnt.ffifflT-^2)* J , 

50 v^n^c ij^-m^n zm-SMz, j>ztLx 
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[0 0 3 8] frfrSM**©fl!ffl«tt, 

[0039] -o^cmu &m\z&\zxs nauMtmrn 
-tj-sc^m^So -f>fcffl^e.n4t**sitt, - 

[0 0 4 0] KM&jtaitt:, -f>*yxjib©H»yx 
Jl/PT-©^ >^©|g*RSB5Ji:-rS3SftS : fe#^.S*)©7?* 

&»«ffl©*©*Mrvrn*ttffl-cssa*, ma^u 

[0 0 4 l] ^{c^'J-fe'J >fcfc, v-f ^D*7°-fe;uS^ 

-f d * r-b ;H&^©#|ftgf £<fc<3i«4d£>i:lE0f$ 
(r, {gfc-f ^^^CftBOgjEjlWllBtf^ijSIBUT^&i: 
bT t> ^ ftfc*t bT « 9fi ^*JM&-&T?*Stfo < c £ \z <fc 
or, yX;i/«HB-co<6«*|»jl:-rsi:^a^-e«tt)» 

[0042] assufctiaaaafl^©^ >*©eaK>iB* 
m#.±x(D h * hgowfisfi 1 '? *o"e* o , »ajwfc 

7;io—;i/©:n?-u KMio%/-^7*a tfb>^u 

r» — ;i/ 7° d tf ;i/ — ^ )^ © t ;i/ + ;i/ T 7 )V ^ — ;u © y a 

[0043] ±m%mmnt. &mMf&&$tm<Dwm j $> 

?S«PUi«W^tt^S<T5*^* s $)SCi:*^, WttSig 

jwcaaca; dt -r > * *t-©^**& 2 h%wt, 

$&t»*U<t4 1ff«96WTt!a:5«t-5t:, Hu8B-f > 

^©pH«H*#j«u&±T!«ain**«i»j-r4 j a'»* 5 * 

[0 0 4 4] CJX?>*«S9lffl«ili, -f>*4u §2 

«i»±^j©*-&tt i~8o «a% , mmm<Dme>te o . 

1-1 0J»%fcf So 

[0 0 4 5] ^WCJftfflBg^ttWIli©^ >*#£&#P 


(5) M?1 0-2 9 2 1 4 3 
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*r»«fc-^ 8fc#fl?MK©Milfc:«^H^ SfJ§ti:^*4 
©tb*£$j;£b, -f >^tttaA/«SR«lii:M»oJt 
^a^i&JibT, ^>**ti§ilti^«HIMIS 
5f?46SCi:*stB*So »#©#&«> 
ft* 1 , *fiv4*n*r-fe;i/©#*»&fcDx SWtt 

[0 0 4 6] *^60^©#e v-f ^ a * 7*z)\,5tWMk.®. 

WJt^o £©#Sslc.fcixK, *tt»ffitiC««bfc 
ttflBfcMttfc: *fiv-r*n*:7-lr;i/© 

20 C««aW, *»S^**^ftllWKfi8tt«fJ©©*©«t 
SCi:* J fcH*So 

[0 0 4 7] C ©#»£&, fiaj^iiiJt© ( 1 ) - ( 5 ) * 

c©jecff aci:*sm*So 

mi&m&^>**» H*»s» («*«x«) 
[0 0 4 8] CClStt, m««£*»e>ix-r^.5n— 
tf-X 5 ;H¥©fi**i&lt*ffl^T , 

[0 0 4 9] tt£!£&ttll&^©^©ttafK*s&5&« 

^ck, n.n*ftntL-rz>^mh\^x, vtmrnztix^z 

ftWL-fi&(Do%, ffl«fl«Jt:JS#AyWf*©A»*»S3RJi3&«?K 

[0050] (2) ht), mmmm^mm-r 

b, ftWLKL&iX'PtK. £<bM&®m<D-%Mfi®MlsX 

[0 0 5 1] S«WJ&««ffi-rs«W«ffl»:3B«riSt: 
*TbTAJS«i:bT*ffi-rs*© , r*»), *«*«li:b 

Ttt, m&ma£.tt\sxm&mn-rz>z.t.ifitom, mz. 

T)vn— )V^(DT)Vzi— )im®M, i-nD*;i/A, mih 
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— )WJ*?-)\/x.— =r)^<DifVa—)\,3L— Tfrftl&M, 

So 

[0 0 5 2] *IIl:ffll>6tl5MItt, ittttJftfil 
[0 0 5 3] *xS"Cli, 7k&1fmffi®ffl<Dr3.-&WL#i% 

bt, ftmrnvtrnzm^ztp, *siwi««wt:o/w 
[0054] a&M&Bi&-t*, &miz!&Kxm^t>ti 

[0055] mmmmtt, 0>jx.«*?-b>, smzru 

***Jftii:b-r, m®ffltLX-<V7n¥)V7)V?- 

[0 0 5 6] *»*»S*fc**l*SiJ<Dtti*tt, *^B^tCi5 
^©SStbtfl 0/1-1/1 t«K4«fcd3B:«* J »*b 
[0 0 5 7] ccDIgCfc?>, SJKtfi3W^>l«© 

[0058] Mmm*n%tzti>(DMWJsmtisXtt, & 
mmm<D^mw^-rti<bw.mxg , ins© 

[0 0 5 9] »»jtftW4icafco-r, *£&-frA,»r# 

&®trte^mtez&&mftx&mi&?<bLtj:^m-& j p, 
m#A,m±*^zxwifc : ?<D'gfefc&ft-oxt)&^ 0 c 
^ fS&Sv-f 9uyn,4 4r<<v~ v^if— -e*n 


(6) !RfP¥ 1 0- 2 9 2 1 4 3 
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[0 0 6 0] (3) Mtt»att*£«ffiLTV^j£ll»l$ 

;vsf5o (wefc»x«) 

[oo6i] *igii, «ffaB»»xs-e»&nfeai»» 
m*.f&& t &m imm. b tz^-ta zm^wxte* < , ^ 

[0 0 6 2] Z\(DMMz.W.CDMnMmtL'£<Z>-?J ?ui3 

■7*K*m*>mm<DViM&, mm, 

^KSBUBfiEttWH^^PSV/Xtt^-iCbT^a 
SttHWftlc, S«»H!Bfc^br«jS«IE4:bT««B-r* 

20 ^?gf*^ e> mmmm & b t fir a c ^ t <t -=> -c &s c 

[0 0 6 3] b*>b&#6, HttSW*£, i£&WflB£ 
tt b "C ft £ b T^ffi-T 3 * £ fc J±?M4&*# £ * e> t 

m mm * m< mw b & *» e. ?x $ it it Tkmm * »t -r s 
[0 0 6 4] £tz&<->titz#wt.m<D& l m*W3±-r%tzib 

30 *», B«WR«C*jlraf 3d b«^o 

[0 0 6 5] ^©«(C bt, ±IB ( 1 ) IIXS ( 2 ) 

ffissxg (3) sMigia^t, wa<o«[^g©*f 

0. 0 1~ 1 /zm-efeSo 

[0 0 6 6] (4) B«fe|»xSTJ»*)*ifcv-f ^D*r 

■b;i/»«**6ofi*ia***sij©i»*»w/sfc{±« 

[0 0 6 7] BttKig-eW&ftfcfcfiWtett^fl-K 
40 ©iff ffiM? ASJK n^KB t * % V > 

[0068] co«cbti»**nfc*«jg#ji±, mz. 

[0069] c© (i) ~ (4) (Dx.m*mxmz. m 
n<Dmm\zm^tz®mzmftizm&irz±mftw. 

50 *ev**n*:r-fe;u©*#6fc4*tt#»*fc&»K 
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b tz &WkBf&&mm<D=m * * «e ^ * * 

So b*b*#&, »»UfcftUB&ditt»JIB««-*Hfn 

■So 

[0 0 7 0] c d utff e-nfe^-sscMtiv iim> fa#4# 
i o~4 owmxt-tZo torn, cn*T-©xii-c 

tlSo 

[0 0 7 1] (5) -f Vi'lS 

[0 0 7 2] -f >^©fSfil£, 01*. tt, tai3f£*fM»lt8J 
^»gSttt«^j0®a, aUKflfi • ttftMfi©flb, p 

nmmm, ftm.-mm- «^©«»©fc«>©i*iaratt 
*j, mmm, *u-hm, vimm, m<tm±m, mtm 
mmmm & &m ic jts bt ^sp^j tsct^x^^ofi 
u #«^SnS"Jtt> #fev^^D*7"-fe;i/©«E(c#^ 

©«&!4ffffl4>©©#£/B^5*\ HWfl&*»*Pb-5* 
(is «»WS:H»CD*)SK5)rx *^B|©^f>^iSi:S 

[0 0 7 3] $ fc> WHBMtHtf** 5 :*? 7* • &JK • 7 -r ;t- 
A©«*^»jffliJil*©*© (&^4fcflB8*£tt) ©*§ 

figttWflii 2: fi©**ttttll&*iftta-rs£i:* 

[0 0 7 4] £tc, a^ctt^fc«t«>'X;Hlg*0«* 

sM-rsfetot, (4) ©jtt»«ixg»Kia<t» 

(5) o-f >^is-e^ >?i«»i:Bfa©»S(07-f 

[0 0 7 5] KftWfDm&^J 7 U*>-T J e.)\,ft<tm.iM&. 
5MP©&»«/B©>f M3»#5S©7"y 


(7) 43M¥ 1 0- 2 9 2 1 4 3 
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H«*Jfc/*-f SWfcffifflf S£fc#W#So 
[0 0 7 6] #$gBJ?©5tfeiV^ 7D*7--b;u^-iS:M7Ktt 

t^d, 4>9i>3L» vmmwiz, ffe©^>^-^, 

[0 0 7 7] 

[#flJ©SE«S©?B«] *«Wtt&©fJg«0&JK££fco 

io m<Do*>4 izmmnmmmfrifi, o. 01-2 

[0 0 7 8] 2 . SIKJg^tt^Jiiffl^fflB* 50-180 
t, ^^f>^©pHi)S7. 5~9. 0T-&SMS31© 

[0 0 7 9] 3 . &m&f&&®m<Dft : ?S.& 1 7?Jil±T 

^X5( h-f >7o 

[0 0 8 0] 4 . 9 U -tz U > fc^tr huIB 1 

20 ~ 3 ©jt&v -f^D*7t ^HcMtM* i'lVh-O 

7o 

[0 0 8 1] 5 . Kffitf 5 0 ~ 1 8 0 ©£flJU&j£Wfll© 
'J>t£ < £ 4) -gB#iM»T- ^ » $ tit * S S B*««tt« 
flit * S ituSB 1 ~ 4 ©»£ V -Y 7 D +■ r-fe ;!/«-f!CS7)ctt 

[0 0 8 2] 6. MMIP, y)l^—)l<7 ^>-Z&2>mi& 
5©«fev-Y*'P*7*-lr;i'^-iCM7ki4^x^ b-f >^7o 

[0 0 8 3] 7. 7;V3-;i/7 5>* 5 h l Ji^7-;i'7 
5 >-t-££mi§B6 ©#£ v-r ^ D*7*-b;v»«S*tty 

30 

[0 0 8 4] 8 . &fl»&J$ttM£©»£© 6 0 ^;i/%ffl 
^«ttT©^ffl^-t?c|3ffi-r S»*JM 5 ~ 713*©*fev 
-Y P a * 7"-b;i/^icM7j<<4y i^h-f 

[0 0 8 5] *«W©»Jt*3HS©»JB4, -YV^^ai 

i:, «T©a»3-eS.So 

( 1 ) >> < ^fffi 5 0 ~ 1 8 0 $r*1" 

2k 1I¥^11~1 0 75©jSfl«»figffi^5 : -U>- 
(p<^) T^'j;i/M*fi^#«fliC, «»*-*D-;i/ 

[0 0 8 6] ( 2 ) 7jc, HUl3©fli*^#P-rSffi^©* 
»^Jtcp<5 : -;n-5 : -;V'7-h>^±i:bt, mifBTK^^^ 
)V^)V^r b >K«bTI»*#J4: bT«ie-r*ffi»jS© 

T, ttaSfcbTBJ8BS£fl)Hgj«tt»fl&©»ll©6 0^e;u% 

ffl^atiT©4>fn^i:*s, mm&®Mjmmm*ne> 

*»»14fc-r*t:JE-6«©T;i/ri-;i/7 5>, ^Kih 

«ast, *ntc, miffi (i) ©Hj^3Bffi3w^>> 

50 !<©*■* rs«£U StfCt^TWRBWtiii. 
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-fif- shot, s«J6*»ii8i^«fc, £*>fc^ 

[0 0 8 7] (3) LJ&A«*>, ^ 'J -fe 

ft S So 

(4) »6nfc»fi«ffitt : ?*tt«-»«E*»6>, 

(5) ^>^a-xc, -o^mmmmm^m^., mm 
y-kjiyifimnmwx' o . 5~2on%, pH7. 5~ 

[0 0 8 8] 

[ h»j ] * tc hjs^js mmm & m? x m & m c 

[0 0 8 9] (HJE^J 1 ) 'J F>«**8«i:**- 

£ 'J;i/&/p<*7£ U;i/»=7 7/10/13 ; 
55'iil60) 8a$©:r;*n-;uffllM»l 6SSS, 
*46», fU-feU>4fB, h 'J Ji^y— > 1 . 
7 SB, h > l 8 SB, ^v^°Dtf;vT;vn 

8 Aft, &«T?3l$IWIi#U 

fl-fcfltf-^v-f-tf- (^y v-r-y-a*) ^ffl^rffi^j 

[0 0 9 0] f*&ftfcffiWft9 3. 7SBfc, tfi#b&# 
5) , ^ U -te U > 6 SSfc* 6 9 «OS-&«*«» 5ml© 

feo »€>ftfe*:r-fe;i/**n— * >J— £ 


(8) 19H¥1 0-2 9 2 1 4 3 
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[0 0 9 1] C©7jc^-S!(t»9 2ff(cRMM»±MT(fe«^' 
t:;i/x.— T)]/5%H*tiQ3L, -i >^cf©»fevw ^n^r 

[0 0 9 2] »e>ilte*tt-r >*#©V-f *nj!j:r-fe;i/ 
BO. 1 5AiM<D¥i9tt^«S*rbT*5?>*©pHB: 
10 8. 4-Cifcofco *tt-f >f «jB3li&^IBW«ffll^TA] 
MJK9. 8 km/s 1 • 3B*IB©»ifc*#-CV-f ^P* 

y-kfr&T&ffl&z^, #e»nfci*i*«9* i o 5*c©* 

> * * fcttit b t v > -5 ^HM^fiKttWBS^-©^ ^ i: 

0. 4Iir.ffcofe„ 
[0 0 9 3] C©f >^f±, MT- HtffiOUW&bm. 

ru >^-^ffl^feEp*(i^b-ri3 1> , 

20 »tt***ft<»-*>a»&v-K>*S (QMtUEl. 3) 
£^b, b5b>*B3SiM^©gB^iffi*iWS!7Kt:2 4il#Ha 

« LtzikiDmmmiz 1 . 3 -eTOJaui:^ < mt&tmp 

[0 0 9 4] 

[3S0J3©®!*] *^B^©*e 77 a 5b r-feJi/^SStsazfc 
ttS? 1 -y b > * « , j£gH ff$fiS,t4^fli© a *> -f > f tc 

mM-rzmmi&frit, 0. 0 i~2«»%i:bfc©T% 

30 ts„ 

X;Ug|gS 0t.ft < , S«b&-f >f S?**y h«»«ftt 


